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(54) CATALYST COMPOSITION OF SOx TRAP FOR DIESEL ENGINE AND LEAN BURN 
GASOUNE ENGINE, METHOD OF USING THE CATALYST COMPOSITION, DIESEL 
OXIDATION CATALYST HAVING THE CATALYST COMPOSITION. AND CATALYZED SOOT 
HLTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To adsorb SOx as metal 
sulfates under lean conditions and to emit the 
accumulated SOx as S02 under rich conditions. 
SOLUTION: The catalyst composition has a general 
structure of Cu/A-oxide, wherein the A-oxide 
represents Si02, Zr-Si02, AI203. Ti02-AI203, Zr02, 
In203 or a mixture of these, and the composition is 
suitable for a SOx trap and regenerable and contains no 
platinum metal. The catalyst can collects SOx in a lean 
state. As for the irreversible SOx trap which can be 
regenerated only in a temperature increasing state in 
another operation mode, a system containing 
praseodymia, zirconia-praseodymia, manganese-yttria 
and a mixture of these is effective to remove SOx. 
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i^^^m^m 3 0 ] 

/^-^X (Pa rks) ffi. rSAE7^^r:;i7;l/-^->'^--->U— X (SAETech 
nical Paper Serles)j, (^H), 1999^, 199 9 - 01- 

2 8 9 0-^ 

li^^f^-xms 1 ] 

if 7. (Parks) ffi, TSAE-r^:::;^;!'-'^ — •v'U— X (SAETech 

nical Paper Serles)j. (tI^H). 1999=¥. 1999-01— 40 

3 5 5 7-^ 

i^^mt'^iscm 3 2 ] 

(Mo s er) M, ^ mm mU h -T ^ M"^^ n -MR-^ m (Ad v a n c e 
d Catalysts and Nanostructured Materials 
— Modern Synthetic Methods)j, (tRBD.TA'T^ 
-y^-7°lxX (Academic Press), 1996^, p. 91 — 115 
U^mWr^m 3 3 ] 

^^>'>'(Bazin)M, r|SfflM^g¥B (Applied Catalysis B 
)J, :y . 1997^, 13#, p. 265-274 

[ 0 0 2 3 ] 50 
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(D ±mKmm-& tir . 'tti^(Dmm^m^W]±-r^^vKmfii-^ri^cticr^^. sox 

^m^wm-r ^ c t i> iiiii^rj;:h^ii\ s o 2 it^icMUi^^^^xm < «&m^ nx . v y 
m<D-rxmmicmti^o mu^;vmm^mmn^m\^^x. ^mmmmmtN o x lo 
t tiHtmm i&ux mm L tc ^ - X m if t ^ CO ^ mm^ ^ ^ X ^ ^ o y u y ^ 
i^m <D T X mm. t N o X mtz t ^ m m ^ (D ^ m t T ^ ^ X & :i> o 

[ 0 0 2 4 ] 

c (Dm ^^m^^(D\z^ s o X h yfuu(D^mrsmmh \.xm^ <Di^nifu^-^ nx 

^ fzo ^n^(DmX. m^mUn. ^ftCCu/S iOz, Cu//ZrS i O 2 , Cu 
/AI2O3, Cu/TiOa-AlgOs, Cu/ZrOg. Cu/InzOg 
A^. nTJgJ'ffi s O X h :/>^»(Dafii6gg#;&?ifc-r cl i: 7b^^Wo fco ^tiP>(DUnit. V 

— y^moDT X jK^^U&^m (2 0 0~5 0 0 °C) T:-8l^i^i:LT(DS0xPR»cD^a;^)^ 

±^ < fj^-Dm-mmi^ < . fsis (2 5 0-4 5 o°c) xmmh tcmm.^^ s o 2 t 20 

[ 0 0 2 5 ] 

U - > 4:^; g| CD T S O x ^iK^-TS t fflUM. giUSOiftft*- F *5 it § M T 

7° ^ -b :t ^ T ?1 M n - <y h U T *K ^ U U X ^ ^ C t t)^ m ^ Tc o 

[ 0 0 2 6 ] 

^(DJcdJSrSOxF^^y:;^^, #^'ttOlgV^S0x^^^ff*'5fca6tc. NOx>^>y:/ 
(D±m.X. »SL<tt-rY--tf;V®?ft«5« (DOC) XfiM^S^-T-TTY/V^- (CSF 

c s F (D'prji < —yj^ s o x h V <y :^«3|Bttc^?s-r s ^ ;i3'i-^ s ^ l < « s o 30 

X V "y -fi^n^^ O X V ^y ZfMnh—mK C S FlciiM-rSiii:t>ffi*^o 
[ 0 0 2 7 ] 

Zr-SiOa. AI2O3, TIO2 -AI2O3. ZrOa 'Si.XS In 

2 03 Rt>"^ne.tDii-a-ia^«-r, sox v fKmx^rcB^m^m^^^mm^-^mm 
mu^x^^ o 

[ 0 0 2 8 ] 

±.mmm^. u - > cm^btt) fcSioT-e 2 0 0 °c~ 5 0 0 tjcoiasiBHT' 

m(Otk\i^^. V y ^ (STctt) 4^cS|tDTT^®2 5 0''C~4 5 0 °C<D®HcDfftDMStC*3lt 
[ 0 0 2 9 ] 

^ 0^ CD |g 2 ^ Sg S8 « . 7° ^ -tr 5 T . n - r - 7° 5- -fe ^ >^ ^ T v > > - 

-r>y h u r^LT^nscDM^i^^-^wrs s o x h ^ zfizmhrcm^m^m^^^^n 
^mmmmm.i&x & ^ o 

[ 0 0 3 0 ] 

Jiigt^. U >y^ (STCtt) ^^i8©T-e©6 0 0 °C~6 5 0 °C cD mm (D (D U&lC ^ l,f :B i> 50 
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<D h L T Mv-'o 
[ 0 0 3 1 ] 

±KE©(ite^ffifiSc«x •r'^--tf;l/^fbM^g (DOC) ^it f&mii! t y -< )\y ^ ~ (CSF) 

. :a^*:W^^:^±D0CX{±CSF<DT^5i^^^:^ ia«*n§^#-??^^o 
[ 0 0 3 2 ] 

MAtt 800 °C-e2^^Mfi!c^nfcA 1 d r i ch (SSlSM) (Ol^m'y') tl - V )\y (n 
^A-^nvh^^'^'7^'-T?7 0~2 3 0>t'y->^. 6 0:t:/^Xbn — AOfflJLStDv'y 10 

[ 0 0 3 3 ] 

s i 02 icajf^tifc^WMtt. WiSf^siM^s (A 1 d r i c h (a^ra^i) ^xs k 

1 fa (^gimS) Aesarli:j;t)«)^^n^) t?>";?!7-y;l/^#aLT*^e.6 2 0 
°C 2 •iJrS ii J: t) > PSiSnfco 

[ 0 0 3 4 ] 

Z r-S i 02Sf*tt. ^x>^>';b3->i;Ai:T>€:-ro^t^#: (A 1 d r i c h ( 

S^^M) ) 1?S i02*-^aL. Ml^T. 8 0 0 °C-??2^K. ^jS&t^^^LT. Zr 
O 2 ® 1 0 

w t % © ;l/ n ^ -i/ A i: -r § ii J: 0 , P ^ $ n fc o 20 

[ 0 0 3 5 ] 

Z r-S 1 O2 tca#*nfc!8i««ti, S i O2 tfiJf$nfc:®**J^PC#)li7?IBM^ 

n fc o 

[ 0 0 3 6 ] 

Z r-S i O2 ±®P H2 P t C 1 6 il^J^^M^^*-r^7j<rSjtTffi{*>&^aL 

> m.\^x. 6 0 0 ^T? 2 ^Kfg^^ LT^fi!c-r§ ci jcd; D . isfistifco 
, 1 wt%(D — ^atciiif^nfco 

[ 0 0 3 7 ] 

v'U;^±tCliM$n§^TcD^JS-tC-Ot/^T^ TcO? 0 — 2 3 OcDp<>yS^i • ■9--i'X©MPI- 
*^TG^]^i;TPR-MS^>'(run)tCfflV>P>nfCo 30 
[ 0 0 3 8 ] 

-tr;l/n — X^^MilLTWhatman (SStS^) 5 4 2"7-i';P^ — — z-^ — ^fflV^T 
, -fe;Vn — X-x^^"!^ — T-^'>'^^'(templat ing) jStCj;*^. ZrOz. C 
eOz. PreOii.&t/CeZr i:i(t;H:t:),CePr i:i, Zr 
Pr 1 : 1. ^bT. -t'JT. ^ 1/ T . ^%i/7 . -r>yhU 

m-WLmikxl - -< -J hUT^^tyCuiiAg^Wco — 7t^cD-7c^{btl*^Ii® 

^n/co ^ CD M a CD p IB . ^mmffm^ i 3 9 8 i A^\z.mm^^x\^^ ^ s 

*>]-r§i;. -fe^l/n-x^ifltt. tulB^*:-r-fe§fiii^i^oo. i-o. 2 M7j<?§J^ (v>~;l/3 

^^^■li-. ■fe;l/a-Xi^«^ 8 0 0 1CT' 2 j^j^^-fr^Co 40 

[ 0 0 3 9 ] 

PtejfcDZr, Ce&t;Pr-^&tf — 7tM{b%«^Pt- (Zr-S102)^ 
Ofc46<D±MOfeOi:I^C:^?*JC<t DPSf^nfCo Ptfi#«{i. Pt-CeZrRtfP 
t-CePr (2 wt% Pt):^|^#K^$n;^c^T(Dl^jC-3V>Tl wt%-e^ 

[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

^ < Tmji'S:An7j<4^-j^ i: . nicm < ^mRzfm^ t ^^ts^S:)/ - Jim i^mn so 
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fF5922294^#Rg)tCj;«3.li^^nfco 

mmt. 6 0 0 'c t 8 0 0 vTmrntE tifc. 

[ 0 0 4 2 ] 

Al-Ti, AlzOaStfTiOz-t'^)! wt % PtcDlSI^^^'.HzPtCl 
[ 0 0 4 3 ] 

T i-A 1 (8 : 1) T J]y ^ ^ iy CD r )]y ^ — )V <D y 4 ^ ~ • ^ 

— - CD ra i: . 'tnicm< e 0 0 °c X a 8 0 0 °cxcom.i^Rxsmi^^m^^^iii.^)/j\y- 

o 

[ 0 0 4 4 ] 

C u yr }]y ^i-mmt. mMcOyrJlS.-)- (Br ockmann ac i d i c S = l 

5 5 m2/g) ^mmmx^mi^. mr^^r e 0 0 °cx^m - m^t ^ ^ mc ^ 0 s mm 

[ 0 0 4 5 ] 

FeZSM5-30iSPI-ti, 80 wt%«DHZSM-5(Si02: AI2O3 = 
30 C^-;!/)) (Zeolyst Co.)SlC520 wt%CO/^-r>'^— (AlgO 

3 v^;i/) fo'^. mm^ntc. ^<Dunit. f e t ^ y^m-^ M^ibr e/A i = 

1. 0 t tl fz o W n fc F e IjS.^ it . UH (D 0 . 78 mmol Fe/gTfeo 20 
o 3 5 ~ 6 0 >y a. • it X © 14 ? 7b^\ T G ^ ffl 5 n o 
[ 0 0 4 6 ] 

FeZSM5-50. CuZSMSRtfCuMgZSMSO-lf^j-^-rMSi^lCOV^TCD 
0!J^tf [^'v'in:/ (Kuche rov) ffl, M^S^IS (J ourna 1 of 
Catalysis)], (7|^H),T;*Jx^y^'-7°l^X (Academic Pr 
ess), 1 999^, 186#, p. 334-344] ti:iBlg$nTV''5o^X{*aSO 
jgfiti^ZSM-Sia-if^^^-rhCSlOz^AlaOs = 50)i4i0.5 wt% 

xh-Dfco vun^t^v -J Y ^^^-^ 54o°c-e2E^KiE^$n> Mi^tij) 

S^^n. ^^v^fcAntP)nfco cuMgZSMsa. cuMfi^'^o. 5 wt%. Mgjg 

S 0 . 7 w t % -e 36 o o 30 
[ 0 0 4 7 ] 

0. 5 mm7fe}S|cDie?^^OCuZSM5^^V>T. l00/l20>{y->'^«1t^X 
O T G MM ffl l/^ 5. n o 

[ 0 0 4 8 ] 

iS^StcDB E TS®a«a2S.tf3t^$nTV^§o 
[ 0 0 4 9 ] 

TGtfSJ^ca. 2 0-6 0 mg(Dffi^ficDMiN-*^ftiyW^fe©i;b-CfflU^5>nfc:o 
[ 0 0 5 0 ] 
[^^] 

- « ffi « fifi ?L ^ - 40 
S*^tOffl^#14:<)^Mi cromer i t i cs ASAP 2400Sa^fflV^T. -1 

unit. W-Mlc^it-S 3 5 0 ic-e 2 $nfco 

[ 0 0 5 1 ] 

- X R T) mm - 

K m « O X R D ft- so -If P ' -J ^ ^"y Z/ Y )\^ ^ ~ (D I m m CDU-^ (D ^ 

^ y^T- ^ Km^<^nrcm^'^un^(D c u amk.n\n s c i n t ag iwmmm^ x 

[ 0 0 5 2 ] 

— ^Mm^^-ffi'Ctermogravlmetrlc: TG)||®^— 50 
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:7n— -^r-K (f 1 ow mode) t?»jf'^-rSCahn Cmm^m) 2000iS:«?c 

w^- y^comm^m^^x . mmi}^ff^t>nrzo i^u hp (i o o s c cm) i^m 
« 5c CD s ^ - -r s © m ?> n o 

[ 0 0 5 3 ] 

IZ ^ ^ ly ^ a. ^ ~ • iy — f (mo 1 e cu 1 a r s i eve) CDS"2p3'^A (co lu 
mn) ^fflV^TffiS^nfco iMm^mWlT ^ rcii> K ^ Ma the son (^@BM) MF 

[ 0 0 5 4 ] 10 

^f-a. — f'^y'^a.—f (tube-i n-tube) RZfm:fj XH X (s i de 

i n 1 e t/ou t 1 e t) «j35c©7l<B^RJSSts;6K ^nM^ t Un m M t ^ m 

r n ti fcmmv m m ^ n Tc o s m cmm. s o 2 ^ tk * - r ;i/ y m ) itmy^ 

An (s 1 de 1 n 1 e t) ^)loTS)SS^^cAt)^ =^ a. — - y - ^ a. ~ 

^m<:) mif ^ c tic ^ ID Mm-^ l r ±mic m a. x mm ^ m K) ik^f rc o ^(Dun(DitL 
a J; t> ^ ± . Ritm^-^^^^-i^m^v ^ AtmmL. m m « fj w n ( s i d 

e o u t 1 e t) ^ m K) R iS^m ^ fi^ ^ m fc. IRi«^ttSiSS§lrt©#SiJjS:7j<fHWtC^D 

[ 0 0 5 5 ] 20 

8 00 ppmCDSOz. 1 0 % O O z . ^ L X m^^m (DM^'Om'^MMit 7. ti"^ m 

VStl/to 50~1 50 s c c m<Dl^M.tl^^^^ & tlfto Mjl50~l 50 s ccmCD 

S^UHP*'?. mf^-^ ntc S O X (DmUM^ C/^ — >?) XKTPD (5 0 s c c m(D^ 

) (omic, ffl n fc o s * 1 0 0 0 p p m cd s o 2 am» e ^ n fc « s )S 
7.0) s o 2 -^^M t Lx m^^ ^ nrco v y — p> (o a r mtt (o 1 0 %<dh 2 ti^ 

. 0 s c cm<D^3$T';<y^ (MtcIS) ^]KOfci6tCfflV>e.nfCo 

[ 0 0 5 6 ] 

1. ?^3S55 seem. I 0 % (D O 2 - N 2 X (Dm : ^Ut)^ ^ 2 0 0 "C m X (DU 

m<DMmimm : ^ hx 2 0 0 °ci}^ ^ 7 0 0 °c^X(Dm&fu j^-^ nfcimm (10^/ 30 
^) ; 7 0 0 °cx(D 1 0 ^mooun : 5 0 0 °ci^x<D^^Siio 

2. ^^4' (^*Pfi^^SOxM-n-:^'X) IC 800 ppmCDS02 1 0%vo 1. (D 

o 2 t^^^-r^:ff7.^5 0 s c c m(Dm.Mxm^^ ^ 5 0 0 °c X (D 1 m m (D s o X 

3. 5 0 ovxo s o xmm^mumti^. mmit(Dm.. 5 0 s c c m<Dmmm^x 0 . 

5 mmmn-^ nrco 

A. Ab^MS 5 "C/^a-T'CD 5 0 0 ~ 7 0 0 °C T P D ( S O x S ^ 14 fij 1^ ) 

o 

5. mmtMm 5 X, / h . ^LT^TC^JtbTAr (50ccm) tfOl 0% vo 1. 
cDHzi:^fflV^fc 200~700X:©Ma^-^©TPR (SOx&tfj^iPScDMTcttiJSI 40 

) o 

6. n'm<D s o xm^n.^m^^. im^n^cDt^m.^ . 2 o q°cx \ ^m<D s o xm^u^ 

o 

7 . 2 0 0 "C e. 6 1 5 "C $ CD S )S 7° n ^' ^ A * n *n ( 1 °C / ) , 6 1 5 °C 3 

0 ^^p^fsjf . ^LTi 50-200 -e?tsp-r s . sst'u a ^ nfcfis^{b ( x p 
s) s$i^ cr -^T^^P® s o X M-a-M) o 

TG'T*— Rustrak(^®^ig) Ranger II Data Logg 

e T ^^m^^x^mz ntco 

[ 0 0 5 7 ] 

-?%^fbK»cD T P R - M S ftPJ- 50 
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unit. mmmm<t:ff:^^m\^^r. 5oow-m. mmit-^nrc. ^^3^o^7c«^ m& 

^ffil^fflggCthermal conductivity detector: TCD 

) ^fflV-'^A 1 t ami r a I ns t rumen t sCDAMI-lv'X'rAT'^ff^tl^ 

SJft!/n^'^A$ti;^M7t'l4 (temperature — programmed red 

u c t i on : TPR) MS^ HTc, UU O Wmff} mmii . 

^mmit-r ^ rcibic 2 5 c c /■»<DmMr-mH^'^v L.fp <d i o%^^cDig-a'^rt-t? 

1B#P£B 500 °C-^(DS)5^M*I (*MWtC«50 mgfcfcL^^atDKi^fil 5 mgb 
fij ffl rT -e ^ *^ o fc ) O iP Si ^ # ^ T o IS « « ^ IrI C X ?5ft O ffJ 3 0 °C S S|I 

7C;flrx(Hetti9.4 % H2)tC25cc/:9--^^^^fc:^,K*|CDiaS^30^*^ 10 
e.900 °C*-ei S'C/^^cDiSlST'iS^-li. AMI-l3b^?>. «?ti^gp (e l e c t 
ron multiplier: EM):§:Jf'QLeybold(SS^S)Infic 
on Inc. tDTraspector— CIS2 SystemWM^^/ftf-(mass 
spect rometer : MS) ^ (D V- yf V y ^' T ^ ?! ^ ^ TPR 

[ 0 0 5 8 ] 

u:t:^7, r4-H©M^«¥(Catalysls Today)j, (:t ^ y , 199 20 
9¥, 4 5#, p. 3 - I 2] Km^^^) ^n^<DiMX^(D:k^^^lcM-^^Hr\^^^o MU 

<Dmm^(Dm:kti^ic s o 2 (Dmmmtiti^mzk'r ^mp>ib^ rj:m\tii!}^ 

[ 0 0 5 9 ] 
[ 0 0 6 0 ] 

im 1 ] 
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ZOO'Clcfc 


500tl::te 


500°CI=fc 


50%ieaij»3i 


50% s 7c a 




It S SOx 


Ct« SOx 


'if* SOx 


mm, *c 






m mm , 


*mw , 


mmm. 








mg/g 


mg/g 


mg/m^ 






Si02 


- 


2.5 


0.006 


670 


490 


Zr-Si02 


0.32 


1.0 


0.0025 


635 


470 


TiOz 


2.3 


3.0 


0.12 


>615 


555 


ZrOa 


6.3 


8.8 


0.14 


>700 


555 


Al-Ti 1:8 


2.4 


2.2 


0.047 


683 


500 


Al-Ti 1:3 


3.6 


2.2 


0.032 


763 


515 


Al-Ti 1:1 


5.0 


1.7 


0.018 


791 


540 


Al-Ti 3:1 


4.6 


2.3 


0.018 


782 


515 


AI2O3 


12.7 


9.5 


0.066 


>800 


580 


CeZr 1:1 


12 


36 


0.28 


675 


550 


ZrPr 1:1 


24 


31 


0.34 


>>700 


660 


Ce02 


3.1 


30 


0.28 


695 


590 


CePr 1:1 


3.6 


39 


0.42 


>>700 


675 


Y2O3 


3.1 


48 


0.43 


>700 


605 


PreOu 


15 


60 


1.54 


>700 


675 



[ 0 0 6 1 ] 

mt>m&^(Dm^^mi\:m (a i 2 o 3 j: t) t fjj ) s 0 2 ^ s m * ^ § <> ^ 

ne)®l/^<0*-' (ZrPrS.tfPr6 O, i) It. 200 °Ci:500 °CCDM:^tC*3V^T. 

m^T^^o mm^omy^^m^t'm is I o 2 , TiOa, zrOz; AI2O3) 
It. i&x,^ SOx mm cmm^rc 0 , RxfrnifLmm^tc d) %^bfco 2oorK43v>T. 

ZrPrRtfPre Oj j tc ti"^ . m (D ti n .i: ^ ^ ±m K m S O x WM ^ W d X ^ . 

mj^.(Dmmic^\,^xit. uu<Dmm&rc >:) (Dm.mmMif ^ <o mwx^ ^ o ^ (d js^.izm l . 

AI2O3. CeZr. ZrPr, YzOsO^fbi^^bTilttirPreOiiA^ 
SOx I^StcS ^fi-^T'fe § o r.fimitm (CeZr, ZrPr) le:ov^Tt#5.nfc» 

tf *S * t± ^ v^' n - -i; A CD ii *n 2 0 0 °C *5 § S O x cD 1^ £ 46 . d ^ ^ ^ 

"To c e z r m-^mitmic-^h^x . =-7tmitm(D s o X mmit. mmtDmif^ (ceOz 

[ 0 0 6 2 ] 

Ba'tfc^TCDm{h!t^±<D^m^®^W^^14tt5c^^fe:^S<. 6 1 5 V ^ K) U & X 't^ M 

^ ti^ (Ditmt)^ -o fz. mmi^<D 'M 7i'\t It . [/^-r^^v- (p i e p i u) m, rmmat 

^:^^i:X^(Catalysis Reviews: Science and E 
ngineering)j, (^H), 1998^, 40#, 4^, p. 409-458 

0°C (Zr-S iOa) ~5 5 0 °C i =i :=. T . - T) X. a^^bTSCtHSntf 

5o cfe 0 ^7Uffi®lS V>^{b!(^±tcS^ L ^c^S^^ffi«^ 5 5 0 6 7 0 ^JC*3V^T<D^)tS 

^*n#§o ClcDSStt. ^mmmi^lZltSj^^ ^ o M^-tt'Laa O3, MgOTfe§ 
s <J: D S7t'l4©^v^^{b!f^{±, Mjctc J; ^ S O X S5ttb©?afi*^Mli:iai/^a 
[ 0 0 6 3 ] 
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tii * 5S: 1/^ o 
[ 0 0 6 4 ] 

[ p t ^m^mu] 

[ 0 0 6 5 ] 

MMijiiLT. PtcDJii^tt.#^c2oo°c^c^5v^T. sox^McDm^K^^-^'^'D. pt 
mi^ti^ 5 0 OTIC ioi^r s o 2 mitiz^^-c^^o 1^ I'j i: L T . mmit^ 

'l'h^r7jgS(sulfation light— off temperature: 
SLOT)%fgT-r§o LOT^Tfi. 200^T*^na#:, IN^ttTStt^ftPrgOi , 

t . Cu - (Zr-SiOa) i:^C4oV^T(DXi. H^^tX^A^ofCo ft&cD^tCOt/^T^. 

3 0-2 8 5 vti^ iE> ^ ^ ie:\^^u&^(Dmnti'^mm'£ ntco p t^^^-eos o xoji^iK 

^t^. Um-r^o C (D ^ r) ^m}^f)> iE> . pt-^m^it. s O x > ^ >y ^ t LTi^mt^ 
timicM^^^ti^. T P R -M S (Duff cfc §a7cS^fe^^!|^cDHSX-?^ h;l/^*f ti. ^ 
g5i^f^ilLT©H2 S^^LfCo «fe^tt^P t^W«)H4-t?fe5P t/^C e O2 - Z r 20 
OztcOV^Ttt^ H2 S ti^m — (D^^mV^-D Tc (H2^#R§) o Ptt±.»«$nfci^ 

^ig<DH2 s ^(ommTi^mm-r ^ o -mtLx. cezr (i : o ii-a-^fb^^tcfev^ 

TH2 S(DS!j-a-{i2 1%-Z?feofc;bn PtcD^intiHz S ^(D I 0 0 %(DmU^lC-D^ti^ 
[ 0 0 6 6 ] 

«SOPt/Ce02fi:-3V^T, H2 S<DS!l-a-«3 5%-eS-3fco H2 

s ji^ fig «fF^$ n-r^ p t ^m%(D s o X h :/un 1 1.x (ommit. r^micmrnhx 
v^§o ^tiT^. cfco^v^siRK^. V - y^m(o-fx s o 2 ^ s o -^mitrnm^it-^-^ 
^fcibic p t^sox h ^ f±m(D7' 4 - "iifimitmmmj^fpxmm-r ^ !i txh^ti^ 

. h -y 7'«-i^*"!B^^±g ^ b T S O 3 ^ffl^-r § c i: * § o cdIRjS^^ p> . m 30 

^tfp t/T i o 2 ■^?fe§sox^«©^gv^7^^'--^f;^M^bttl^S (doc) 

[ 0 0 6 7 ] 

iSfJjg-ri:> Pt^^Uni't.^rc. SOxh^-yT^tCttjaLTU^i^V^o 
[ 0 0 6 8 ] 

«2tt, S4?cDPt^W^fbi|^cDS0xh5^y :/ # 14 >£r ^ "T <. (NA : 7^-^l{f#-^#-r 
) 

[ 0 0 6 9 ] 
[a 2 ] 
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m2/g 


50x mmm, 

mg/g 






Ha/Ar W«-FiEJ« 


Slip 


m 
mm 


no 
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